Acetyl coenzyme A: alpha-glucosaminide N-acetyltransferase. Evidence for a transmembrane acetylation mechanism.
The lysosomal membrane enzyme acetyl-CoA: alpha-glucosaminide N-acetyltransferase catalyzes the transfer of an acetyl group from acetyl-CoA to terminal alpha-linked glucosamine residues of heparan sulfate. The reaction mechanism was examined using highly purified lysosomal membranes from rat liver. The reaction was followed by measuring the acetylation of a monosaccharide acetyl acceptor, glucosamine. The enzyme reaction was optimal above pH 5.5, and a 2-3-fold stimulation of activity was observed when the membranes were assayed in the presence of 0.1% taurodeoxycholate. Double reciprocal analysis and product inhibition studies indicated that the enzyme works by a Di-Iso Ping Pong Bi Bi mechanism. Further evidence to support this mechanism was provided by characterization of the enzyme half-reactions. Membranes incubated with acetyl-CoA and [3H]CoA were found to produce acetyl-[3H]CoA. This exchange was optimal at pH values above 7.0. Treating membranes with [3H] acetyl-CoA resulted in the formation of an acetyl-enzyme intermediate. The acetyl group could then be transferred to glucosamine, forming [3H]N-acetylglucosamine. The transfer of the acetyl group from the enzyme to glucosamine was optimal between pH 4 and 5. The results suggest that acetyl-CoA does not cross the lysosomal membrane. Instead, the enzyme is acetylated on the cytoplasmic side of the lysosome and the acetyl group is then transferred to the inside where it is used to acetylate heparan sulfate.